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Denr Sir/Madam: 

RE: TOLUENE DIISOCY~ATE [CAS 26471-62-5] 

I am enclosing a copy of a report entitled "Evaluation o f 
the Potential of Toluene Diisocyanate (CT-290-87) to Produce 
Pulmonary Hypersensitivity," which was received July 27, 
1992. This study was notified in a letter from Joan L. 
Gallagher dated February 22, 1988. 

If you have any questions please contact me at (201) 831-
2534. 
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.o~h~~ 
Pa~;icia Ann Vernon 
Associate Toxicologist 
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BRRC Report 91N010G 

Evaluati~n of the Potential of Toluene Diisocyanate (CT-290-87) 
to Produce Pulmonary Hypersensitivity 

COMPLIANCE WITH GOOD ~.BORATORY PRACTICE STANDARDS 

The portions of the in-life phase f this study conducted at BRRC meet the 
requirements of Toxic Substances Control Act (TSCA) Good Labo>atory Practice 
Standa.rds, 40 CFR Part 792. The reporting of study results does not meet the 
requirements of the above guiaeline as per the request of the Sponsor. The 
data generated for the study and this summary were not r~viewed by the BRRC 
Quality Assurance Unit. All data and this summary will be r~tained by BRRC. 

Study Director: 
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BRRC Report 91N0106 

Evaluat ion of the Potential of Toluene Diisocyanate (CT-290-87) 
to Produce Pulmonary Hypersensitivity 

--------------------------------~ 

SUMMARY 

This study followed the protocol (BRRC 87-57-04-PB-A) and protocol amendments 
(standard and No. 2): Protocol Amendment No. 2 states that the data on toluene 
diisocyanate will be reported as a brlef summary. The following work was 
perfo~med in conjunction with a previously reported ~tudy (BRRC Project ~eport 
50-606). The materials and methods used for this portion of the study were 
simil3r to that reported in BRRC Project Report 50-606. 

The potential of toluene-diisocyanate (TDI~ CT-290-87~ CAS No. 584-84-9) to 
produce respiratory hypersensitivity in the guinea pig was investigated. 
Female Bartley gulnea pigs were exposed to 0.6 ppm of TDI vapor for 3 
hours/day for 5 days in an attempt to sensitize them. Control animals were 
exposed to filtered air only. No exposure-related clinical signs were 
observed in the TD: -exposed animals. Gross pathologic findings at scheduled 
sacrifice indicated that only 2 of the 12 guinea ~igs exposed to TDI had 
evidence of color changes in the lungs. Two weeks following the induction 
period, the respiratory rates of guinea pigs were monitored during challenge 
with an aero~ol of guinea pig serum albumin (GPSA) followed by an aerosol of 
TDI-GPSA conjugate. A slight pulmonary response was observe1 for two animals 
(~7-14720 and 87-14724) during their first challenge. However, their response 
did not meet the criteria of a pulmonary hypersensitivity response (a 36\ 
sustained increase in respiratory rate over their mean preexposure rate). 
Both of these guinea pigs showed a > 20\ increase in respiratory rate which 
was sustained for several min11tes during the challenge. Neither of these 
guinea pigs had evidence of pulmonary lesions at necropsy. Positive antibody 
titers we4e observed in the sera of Tor-exposed animals. Antibody titers 
ranged from 1:1600 to 1:35000. After exposures, guinea pigs were each 
challenged with intradermal inj~ctions of GPSA, TDI-GPSA conjugate, TDI, 
saline, and acetone. Since the TDI-GPSA treatment did not produce reactions 
that were substantially different fr.om control doses (either on inhalation 
controls or solvent controls) and topical challenge doses of TDI produced no 
re~ctions, it is concluded that the test animals were not dermally sensitized 
to TDI following inhalation exposures. 

INHALIREPORTSIRTOI_ 4V 

July 23, 11182 
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Evalu ~tion of the Potential of Toluene Diisocyanate (CT-290-87) 
to Produce Pulmonary Hypersensitivity 

S i: udy Data 

(42 Pages) 
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Time· r .. •~ 
~-6 bQllU 
1 dav 

2 ciava 

Spce1f1 c Effec::ta/icaarkl: 

~ 

D:Y TO AIBU:VlA'UOftS s 
Sucre Sc:: l(n 

1). ,,.yj "\"ih) 

Vl·l~t· 
q_ 
I .1 .,...._ 
~ 

!C::tJ!' .. '""" .. I I 
l I 

Cl r::> 

Score Seor• 

D•DISQUAHATI Ol'f; "•l'ftCRCS IS; IC•J:CC!!MOSIS; 
£•SCAB fOIMATIOft F•!lSSUIIR~; gaULCEIATIOR 

VPC/llf/1175%-2 
06-)G-17 

')•tS ·Il 

-~ 
.---:.. 

.!; v --:.l c:- ") 
,rr:.- ,..,.._ 

~ 
,.,._ ,....__ 

~ ... 1 

'".te"• ,,.," .. !"tJ!'C !"tJ!'C .,:;. $ C Oll 

I 0 0 0 0 
J 0 ~ c (J 

0 r1 (") 0 ~ 

~ . , .... ~ .. , .... ~~""'" ~- ...... Ave Score 

.-. 

Minpr I~ 
d•deaquaaation; Dwnecroaia; ec::•ec::chymoa1•; 
••ac::aD forafttion f•fiaaurlna: uaulceration 
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TDX. Cysau Ph Sis!!! hndt1utSpn- Cballf'' lca4SNa 

"""' lD't-,54 luph lo.a $!·)>& Couitiou: ,.aurlal: 

Date: ')-Il-l 1 ..,., .... \ 
C:\liDU fi& 1'0 • I I ((I. I'Ot I 

lu1 ~ 

lita/TU.a1 I )... 

J)olld t17: ;.,..,., ~ 

Jntbcma i Jasbar tpmetfpp 

tU.a (After 
Initiatiou J)ate/ 
ef C:ontar.t'' '"" !t~or1 Srer1 
~-1> houra ~"'""'" ~ ~ 

1 dav ~~ ."1Ji 0 I 

:J dava h-"1•1S"I' 0 0 

Idem• tprmuspn 

Qthcr IrrStatipn sr !fftr.ta 

Date/ 
,.h,l• y.,H Sr.,r• !l ... ,.. 

~-" h .. ,,.. 
1 dav 
' dava 

.~pecific If!acu/luaru: 

XIY TO .AJIU:VlA'IIOI'IS 1 
lcycrt l;prt 

11-DISQU~TIOI'I; l'l•ftiCIOSIS; IC~!C~OSII; 
laSCAI FO~'IIOI'I F•flSSUIII'I~l V•~CEIAtlOI'I 

WPC/llf/ll7SZ-2 
06-lo-17 

1"'1 l".l' 
; 

·-
__ , 

·~ --.;[ -< -c.: ., 
~ ~ ~ -~ 

,:.:-.. , ,.... 
Srer1 Sror1 ....... ., !! ....... .. ..,.,r• 

0 c::-. ~ u 0 
I "" r"'. !'I ,.....) 

c.:> 0 c., ~ 0 

!l ...... s ...... s ... ,. .. !l ... ,. .. Av1 Sr.ore 

-

IISnpr lr;prt 
d•dca;uaaat!on; a~AacroaSa; ec•tcchr-oaSa; 
.. acatl fora~tlon f•flaturiD&l .. ulctratiou 
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,.P:t ljl:Sn•• ''' Skip lcnaltSzatSpn - ~Y'' laa41Na 

(v~ Mattrhl: !Ot.-fi.M luplt Jlo.a n·"~lb CouhSoua 

llatt: ;1-1~, I'\• II .. ., 

'ulnu Pi& Jo.: ~1'\-1~1: .. 
lu: ~ 

Uttll.t.e: , 
~ 

lloald 117: ~ ,.._ 

Jrxtbc;a • za•bar rpmattn 

tat (Alter 
lllhtatSn llau/ .. , ~""''~''' '"'h l~e!'l l~e"" 
a-6 l!ouu ~"·""'1 C,J 0 

1 ~.v e~ l14 ·•• ("') I 
2 l!avt ~ "··~"l 0 0 . 

tdc;• rem•sscm 

~thcr Irritatipn pr Jffscta 

llatt/ 
Tflllt' Intt leer.• $c;ou• 

1-6 bRI.l1 8 

1 ~av 

Z ~·v• 
Specific Iffecta/lamarkl: 

J:IY to .uau:vunofts a 
ltytrt lcprt 

llentSQUAMATIOft; J•ftiCIOSIS; IC.IC~OSII; 
'o.SCAJ FOWTIOft f,Fl1Sl11Ifte; Ueln.alAtiOft 

WPC/llf/ll/ SZ-2 
06-JG-17 

II·•~·IT 

r--r 
' "" t '· ~ 

1- -- ,..._ 
~ ~ ,.._ 

I 

... ;,:c; 
l~e"" IPe!'IO Ire!'• IP""" *-' IPftPI 

0 C.) 0 c_ II 
0 ~ -6 i ... .;) 

("\ " c..> ~ .. ~ . 

-· 
I I .. ~ I 

., __ 
scof Sc;p~ sc~$' I~ ..... c 

0 v 

!COI'I' 1~0!'1 11"0!'1 !l"e!'l a.,, .lc;Drt 

/ . 

bhhla ~ (., T2. · i llatt ~11-tJ 
u T\ ."':7 • II • .L _;j~ Iff(·· 

I 

IUnpr Iepre 
dadeaQu&aatlolll •~•croa!11 ec••cch,.oala; 
eeaca' flra&tSOD f•fitaurSil&l ••ulctratilll 
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Chdl~l 
Tilt 
Matt rial 

"",..~,.,. 

lD;t-~~ 
J:!!t• ...,,~ 

iAC..INI. 
IQl 
't,().t.. 
p.c~~li. 

~P0-4 
lQJ.-~4 
ua.·CI~i 

~::!C...~ 
lQii: 
'U'I?' 

A'-'Tfl'"i. 

~~ 
]g& •lt} .~ 
lQI·t£'!l 

~C..•NE 
lD:. 
'tDT 
,,,~~ 

~Pill-

l~:~~ 
1~*-r 

JEg~INi; 

-,or.. 
f'O.t. 

~,...,l.-

lml-f/Uflll9U 
07/0Z/17 
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Cuipca rsa Skip Sanaittzattpp tcetSna pqalftl 

loutt of 
AA!aal . Doll Adllill!atra-
Raber I lu lite CoDe. (al) tiOD %1ae IDitiala 

11-1~!3 
I O. I.,., 0 . ' ,. ... ,(IUik,l •t: "'I ,....... 
..J ~ - "'..,· .. . ~ncn. .... 1r•r .,... 

~ 
_.1. .8 ,.,c .•'LL ~n~n&V ll: .. '1 -~ 

"t ~ . Cf")c ... l '»v.lf-.l'Y-.1 II!Ui ~ 

f" o.c • ., .. IH 7-Jf·~ ~ u: ~ v ,.. 
" o . ,.,,.., 0.1 .,.~ . ....-c.. ,,.,;)y ~ 

COMHtli'ISz , ~,. D·l r~f·...,.~- IL: 01 7 r 

i')- ~~-~) 
0_,..., 0 . 1 'l""':~'"·"' •tO ~ 

('(I~ n t.\,_l; ~ • ....; pdO 
~-

. 
r .. tn #. O}j! 1'1 . -~lll-1_~...1 II'¥ ~ 

t.~ '!.. 1'1 .Y~~·.- 1/:o I ~ 
e 1:' ,., 0 o)f'' .,, .... _/_~ ...JI"'!.. 

• 0 I?., .1:11 h.".~C.. II .' I~ /". 
co~ns: '} I.JO ?o 0 . 1 ret 1 -t'l"- 11: 1,1.. ""' 

11 

S'1-'Vu1'1 I 0 i ')· t'Jt ~-~ .. "" ··~~ ~ 

:l 0 ., . ., " ··' k.n..noN II'•J ,.,.. 
r:. 0 0 Ia ~ h 1"7.• ~,, .. n..,... I .' I ttl ~ 

~ • .a ., .., . t .... :rJ .. T? .. "" II t ~ .... 
1 0 · ;)1 .,., 

ll ' 
'TDf·~ 11 : 1 t ._,..,. 

" (j I .,_, o I T\.'· ...0"' I :, )" -,-
C011MERTS: ., ,~,0 Ol r~t·..,.~ ,, .. ,J~ ,.-

I 
6 '"" 

0 I 'T ... ~~ ..... II : /tJ A--
81-l'i~ q ~ II . '· "' ~:IL.-n. .J 1/• ,, J""f'" 

F,, • !a 
0 ,,, A I ""'fll~w 11''' -0, ~ ~. ... -3-.n~ ,,,~ oi'T· 

O.o/"'"' tJ i 1'61'•""''- II'" ~ 
_ll I "1-l ., ,..,,_ ... 11! le ,.,.. 

COI1MElfiS : , ,.,,. .. , ~ . ...,_ If\ JO ,...., 

' 

COI1MElfiiz 
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Challca• 
Tilt 
ttaur1a1 

LA4-
~ c:.- 6:K4-

r.Q~ - ke:Sd: 
~1"'1:. 
]QI;. 
Tl)~ 

/JI.~~ 

( .. P.,P 
'l,Ol- .~ . ....-
1tr -H"'/t" 

~-~A· l"* 
Tt1:. 
~~a. 

t,.e·~ 
l"·-~ 
lal·~.+-
~1!'-•"'r .. 
2a 
T~~ 

~,;.JO'¥JL. 

U~"'" JQ•-,el:1: 
lQ[·UM-

~-·....,·:& 
l~ 
?!!.&.. 

lf~Tk~ 

Gl-f/llf/llt4Z 
07102/17 
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Gytnc• Pia Skin ScnsStSzatSpp ttatin& Po•SDJ 

- louu of 
Alliaal Doll Ada1D1atra-
lf\JIIbtr I I az 11ta CODe. (al) Uoll t1ae Illltiala 

J1-''f)O'-. 
f (I"· U ' l ~2 ... .,...1 II~ tl I ~ ... o.:,., • I •I 1 I :.II ,_ 

F..,..J.L. 1 IL ,.,, 6 I ~lDa'10'\l _u:.la. -~, .. • . I _1.- ra,...rr. ,_ _1• ....... ~--

J £. l;.l "7· ... l .,.,,..- 11 '-:1) ,_ 
(, .. ., .. ., I T•P'~ fi•J' -$--CO~SI ~ /CIO-_., 0.1 ,.., ......... ', .. ~v 

)1- N"lo} I o .r.,o 0 I '1-\':l''-"'r_. II: J-.1 ~ 
~ 6 ;, ,,. 0 ·I ' •rl!. -"·- II"'" /Yo 

F~ ) ft ,., ... , ... ~ • ..v I'll• i"'r 
'4 " 4 .,_ " 11¥)~.,1 , .~I' II'?" 
\ C' :,.,.., •. I ,.,,,~ '=-'t """'" 0 I "l._ " 

,,,,......,_ 1 :~ ..rT'" 
COMMENTS: ? !oX>~ . ~ t-'''~ I':~) *"" 

)1-''f·1ak> 
I 01~ o I 't. . .1'&.u ... 'r.Jo ~ 

l ,...e1'".u I I ....... ~ I I ~ ,, 1"?-

r...>. ~ ' ,., .. -~t: .. Tt•. ,, : ]1 ,.,. 
.., ('\ q ., , iJ J.tr1''-"~ t: SJ ~ 
r o o ,.,a f . f to I'·~ 11 ')' - -" 0/.,., I I tor··~ , : 1'1 ~ 

CO~HTS: "} 
I~ .. , 11#1'· e.-t \,., jl: ~'i ~ 

j1-1~'70? 
I 6 •l'?o I I 't ~ ,j~l•.:-.1 ll : h __ l"f" 
~ .... , ... • "t£ ?-.._• ~,. ... II · h- ll'r 

~- l4..-
1 

ll ''"' • """'l.IU.Pta . II• ~ ~ , 
ft'l~o 0. t...:J~,j.Ao 11' u ,....__ 

f' a",'" ••• 'Ttl( I..,'- II :Jt ~ 

"' tf I 0,, • . I 'hi~...,_ I':,, ,., 
COMI1tl'I'IS: , 

let>"l!, .. ' 'toftt.llt'- ,. : Jy ,., 

CO~SI 
I 
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Aptnca Pia Skin ScnsStt&atSgn I••tfp& ppatna 

C:rovp: :t~ Date: ?·L_l-17 
Pia urial/S uple Jfo: ':'1-. -~w~o~-=-:"'1;:~f'l!l'1)n4=~"'1j-::f:::o:-.""''\MI,'!r-='z. , a"t.. L r-- C1> rf 

Vehicle/Sample Bo: .,.l..,. ___ ... iAt.;:.;;'-:.~':.;.""'.;,~IJ.~-· ____ z,.,.,. __ ..,.,!Uir:.~&~Tow,;llo~&;..o:;.. ___ _ 

Challe&t 
l'llt 
1'1attr1a1 

(,p,.a.-
~~-~ 
I:Q~-WS4-

~ 
-rnr-.. 
~II.,.N"-

~,....,.-

7~·toit 
ll!i:i~+ 
~· ... ""'..:: 
~.t 
1DO::. 

"'""""'A. 

'-'AP. 
sQ£~A 
nl·- .. e..~ 
~ ... ~ .... c. 
res 
,.~ ,. ...... ~ 

Cd'S~ 

l~J: -~~!:: 
l~H·~~ 

1~::!1: 
t•s 
i'ii~ /t(A.,....._ 

-

BDI-r/llf/1194% 
07/02117 

Aniaal 
Rlallblll' I lu lite Cor.e . 

y)- l'i")l? ' ~·~ 
~ _c , . , .,_ 

~ ' ,, l .. .. 

"t ,, 'l ., .... 
(" . .,,.,. .. o . t"J .. 

C011MtlftSl 
., ... .,. 

& 1- N'l~o I u l')o 
1 ~ .. ., 

f"·-k.. ' 0 I"' _.. 0 .'il..a. 
J ···~ ' 0 I 'lip 

COMMENTS: 7 , . .,, 
f1-•'i?~J I 0 I.,., 

-' , c. • .,., 

F,. 11'1 .'\ ,. ·~-
0 .. .,, 

0 : L').<: 
c . ''" 

COMMIN'l'S: 'l IOo•Jo 
~? .... ,.. • .,. ... 
,.,bra '"•?• ..._..._ 

j)-1'11~~ I (' ,.,0 
.l I! t ,,,. 

r-a. a... ~. .~ L1.t.. - ... (' . i~ 

~ CUI '• 
L 4 · '~" 

COMM&lf.rS: 
, lo•-._ 

COMM&lf.rSz 
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•·••?; 
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-------·---------------------------------------- _ .................... -+ ................................................................. _______ ___ 
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.£.I r .. ~ 2 
CUI~• 0 . 1-,., /oo'o 
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~ .. , 
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( s- c. 2 £ ~ 
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,~ 
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~ ~ _:]_ r ~ _:]__ \ 

0 · ·~ lod'Jo 
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( 
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I ~"' tJ 2_ ..3 l./ - - .;t 3 j_ 
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CuSp•• rsa lktn lcpattlzatlpn - Cb•1~c laadlft!• 
TO% ~0• 

"aurlala tO~ -§.M luple Jo.a e•'\J,a, CoDdf.Uouz 

llatt: 
Guf..Dta Pf.& Ro.z 

Ia: 
Uttltf.au 
Do .. IS b7: 

Jrytbcm• • J•;bar rprwattpp 

tf.at (Afttl' 
Jllltiatin 

!dcma rprmatlpp 

llate/ 

l\•ll1' 
6'1·t...ur 
~ -,--

'I•I~·Xl ., .. f.,, 

a. " 
.., - .. 

... 
7 

, 

"' .. ,..,' --

··~ II''~ II''~ I If''"' 
~tbcr Irritatipn pr Jff•CJ• 

llatt/ 
Thnt• I nit 

A-ll 'hour• 
1 dav 
2 dna 

Spt:ific Effecta/l~rkl~ v- 't.... .t.-.,. -n· ·~ 
~.:$._ '\• ,,... ' ,_ 

UY tO AIIUVIAtiOKS 1 
hnu lspu 

Seort Seort 

~ 

DaDESQUAMAtiOK; R•KECIOSII; IC•!C~OSIS; 
•SCAI FOIMAtiOJ f•fliSUIIR~; O•ULCElAtlOR 

W7C/llfll17SZ-2 
06-l0-17 

Seort Seor• s~or• !'leort J.vt Sl"nr•. 

. 

Jllitiab, &--\. LJ.~J Date ?-Jl ·I) 

ISinpr Iepre 
dadtaqu .. at i on; e-nacroala; ec•tcch,.oala; 
••acab fonaa t ion f•ff.ei'DrSna; ••ulceration 

Page 34 o ' 45 



• 

• 

• 

BRRC Report 91N0106 
Appendix 1 
Page 32 

Culnta !1• lkSp ltpaStS&atSpn - Cb•l1fft1t lsa4Snse 
~: n-~~ 

Jtaurla:i ~ '7:.;.;~;;;;;...-...;u;..~.;;.:.,_ _______ ~luple ••· a n •'l?b Cndltlou z 

Pate: "'1~-t) "l-1-i~"l 
'ubu ria lo.z 1~•"4 .. '\:1 

lUI ~ 

Utt/%1••: I a. 
J)oud .,z ...,..r_/ 

Jrxsbc;a i ;ra;bar tpp.atfp 

fiat (Aftu 
JaltlatSOD J)ate/ 

ldc:na Tpmattpn 

Other Jrr1tat1qn pr Zfft;t• 

Pat&/ 
Timt• tnit S~tU'I s~o!'l! 

A-t. hour• 
1 t!av 

' t!ava 

Spet1!1t I!fetta{:!aaarka: 
~- j.~t..;: ~ ;t:;j-
~~ -,.J.;:. ~ 

XI~ tO AlllEVIAtlOftSz 
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. 
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••aca\ for.atloa f•flaa~rlaa; .. u1ceratSoa 
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,~ Cui;•• !S• lkfn lrpattSzetSpn - Cb•l~n&• laedlpjt ,._ .. "\ 
lburhll IDl- 6-M- luple ••·• h-S)6 CndlUou: 

Date: 
Cuillu r1a fto.: 

lUI 
lht/Uae: 

J)oad "'' 
Jrytbc;a • l•cb•r rpraattpp 

t!!c:na tp;zatSQD 
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10
% Cufpca lfs liSp lcnaStSzatSpn - ~!J!'"'' lca4Sn11 

Material: ra:- '.-..4- luple ••·• h-Sl.a., Cnditlou: 
I 

Date: "1-1.3., ~ ,., 'j•l 
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CERTIFICATE OF AUTHENTICITY 

THIS IS TO CERTIFY that the microimages appearing on this microfiche are accurate 
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